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X 

1 o i ffi-^-r -5 ;^feT- ^ o T , 

[fSjRii 2 ] fiiB 2 ^feTcH^a t mumm ^ tut sk^tc 

v=^/^<i:Lr. :&t>S5iMiHtt^/^6StJiaft]ii^ti/c3^k7c 

^ j^;-r s sijia 3 »c 7c ^ 4:3ij^-r s ^pg ^ s 

im^ms] 2»C7t;M®^SS:0 3»C7E^M^7'/KD 
1 o ^ BP.-g-r s ;^ter- o r , 
Siiis 2 ^fe 7c IJ ^ co^iifcg X o« # ^ ^ a6 -5 SPg ^ , 
«-3»:7c^ffi^7^/Kc^Lr, fltj|5 2^k7cM<ap^eD^fr> 
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2 

m-r^s 2»i7tmi&%:m»(r>3»i7€mm'e'r/u(oi-ot 

[ff5ftii9 ] tfifa2ik7cMffe^-S:-r^ftfrfB3^k7c^ 
y'jutl^X. mhm^mi<Ltfj:^Witd.3»i7t^r'MzS^ 

i^;-r5»ttjia3»c7c^'x/u*iifi^-t-^l&P^«:M{c#-r^, 

im^mi 0] 1«»0 3i>C7C^'7"/u^S:^tPv"-i$^-<- 
;^^^lbStJtS3ife7t;^'x/i-^g?SiS&|5gS:H*-#-r'5, ft 

im^mi 2] mmm-nscmit. ttjiet;^ 
mo 

20 [fS*ii 1 3 1 StJia 2 ^k7c®» y -m^xh "9 . 
iS*Jii^fcllfS*ig8(c|5«(7>*-&, 

m^m \ 5] 2»C7c®«S:1g^0 3ife7C^«^7^yU 

m^2}k7tm^<ommtf^^xy*'^^mw<o^m:Rxj^\^'^ 

^ SUIB 2 »:7nlii« cr)j[^S o fc .^.PJ ^IMtc-r S 
ttJfSjS^f 6 tf» ^ n 7t RP. 0J i7> JIJ ^ L T ffi 

[ff^igi 6] 2^fe7c®^fei^«lso3^fe7^^^t^'r>'^ 

7^>'^i:ttIf5 2ife7tiii«^tcS-:5< mM<DBm(0^mi:^ 

^U:/t±S:6^S>biSi/^3^7c^«^T^>'U^aitR-rsiftP& 
ti:^-r^. 2^7tm^i:W&<0 3^jtm^=^y'J^<0\ 
50 o^.^.-g^f-^P^ffic 



(3) 

3 

fttlfa 2 ^kTcli!^ coteg&u^fS] # 4: ^j^> 6 ^ de> to 3 :^ ^ 

^d^> ib nyifirfiSLU^f^ ^ r-ik ^ {csia-r s 60 =1 V 

Slits 2 ^k7cM^^£rffll5fflM^n/^ 3 ^fe7c;^^1S^y'/^c^)^ 
n ix ^ li: K -r S >^ o 3 V tf zL - ^ I? ^ r p 

T A • :/i3 ho 

[ff^iii 8] 2^^t7^®^6^1s»:(7)3^fe7^^^^f^T"y^ i'^? 

^3»C7C^^«^y^/Kc^Ur, StIIS2?k7nliJtef>5(7>^i«; 

5{itc:£-c5i,NT, mw^^itm^=^'f )\^<n^mmmz. 

[fS^iii 9] 2^k7cIii«4rv"-^-<-:^l^#ffi^n 
f::«»co3ife7C^1t^'x.'i-(^lo^B?,-^-t-6fcd^l::. = 

SfIia2^k7LMf6<75ffigSLU^f^#^^*!>57t:i^>(7:)='>' t'^ 

t^Ifa2»:7cIi^S[^(7:^t^Jl5^^£:-rsM^^S-^v^r. stifB3 
*i) t> ^ ^ i: a?? (c tvfc 1^ « & j^ffi (T^^-g- T- -5 # 
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4 

tflfSt:^ K>r^A^^ (75^x0^^ homfa^>tfi:^^^P^£^t^^ 

•r-5 3ifc7r;^7^>'Ud^StitB2ife7nlii«tc-|fe-r^^tMtt* 
^fJ: 5(^StIfa3^fe7L^«^xyi-*:)iKffift*t-rS7t*:>co 

[If jRJl 2 0] 2 ^kTctii^ft^Srlg^tT:^ 3 ^jtmM=^fjv 

€-3^fe7c^*t^v"/H^^Lr. Sfj|a2ife7niii«t^o^/^; 
-rsfiitcs<3i,Nr. fltjfB3»c7c^^ffi^7'/uo^ffitej^{c 

fttliet;^ h^^i^tto^o^-com-tT^^I^SM^STjI^^i-^ 

fttifat:^ h^7A«<7)^x-<^5; h(7>stffa5>m(7>?p<£:tf» 

«IHLT. Stita^rtr>-r6 3»c7c^1t^'7^/i-:&^ttiia2»c7n 
M - Sfe-r 6 ±a ^ ^-r J: 5 JiStt:^- -r ^ IS:l@ i: 4: 

[fS3RJg2 1 1 2»C7cil»^£:'x-^$^-<-;^tc^S$:ix 
fc^S?&co3efe7c^«^'x/U(Oio^BP,-&-r^fcJ^)(;i, 3 
V e - ^ St Rlt6 4^ tc^a^clt; ^ n^t 3 V e 

3»C7n^ffi^7'yi-coS.^W?:£:ll^«:»®-rSf'i6tc{^ffl 
-r ^ o j^S «r fh»-r -5 7t o =r tf ^ - Si 

fltJfa^^r^-r s tf » ^ nyt .^,9^ o^^amo^m ^ ai«^ L 

7 A • ^xx^^ ho 

[fS^^2 2] 2*7cM^&«rffi^c0 3ik7C^«^7^/U 



5 

fjia 2 »:7ciii«^ttjfafiiii ^nyt 3 ^ctc^m^v^v'kt?^ 

^ fttria 2 iSfe 7nM« ^ ic £-5 < .^.S (75^S(7)^m^tf »t- 

[ff*Jl2 4] 2^fe7clil«^S«C0 3^k7t1^«^7^/i- 
o 1 o (c .0?. -g^-r S ^brteSPg 4r l^ff-r ^ J: o 

« tc J; 19 0 ^ 16 n 7 A latest g T* ^ o T , 

oyh:t;SofFffi^«I«6(^-r-5, ffi^co 3^k7^1^^f^•r/^ 
^ fllS 2 efejcMta ^ < fi^.ig (DJ^s^cD^m^:f^»-r 
6 7t di>(7> 3 V t' zi. - ^ 19 «rt6 is:i® ^ , 
mmfi-n^i^fzmm^m^<r>mm^m^^^x . m^^^ 

fife L :fcS OS t> iS 1/ ^ 3 »:7c^^« ^ v^/u ^Sr^il^-t- S 

[0 0 0 1 ] 
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e 

^^BT^c:^o^^r, ffi^iM^^iz^oft;go2ik7c (2d) 
M»>&^«;a^^n/cm^(^. 3ife7c (3D) ^v^^'uo^s 

[0 0 0 21 

m<o2Dm^(Dm'^. ^^''\^m<D2Dmitti\^<Dm^^j: 

1^. 2D®®^Bp^'^-t-syti^>(C®<7>3D^7^/Hi>(£ML 

[0 0 0 3] L*^L/«e:d^ib, ^feft^Slo^^lffli, gE*ao 
3»:7£^v=^/UlcS-5< 2D®«t75BP.^{C±tC^Sor^ 

[ 0 0 0 4 ] j^>5r— /umffe^^^ibi^^ 

(1) ai^i|$m*:^tR-r^;^fe, (2) ^%,<nm^W^ 

1^, ±iBt3oifepg (1) (7j?-xii^^ LT) <7>^^T^^fi 

S/^ia^Sr^-r^^^. SPg (2) S:U« (3) T-ie:^^i:$ 
[0 0 0 5] ISco^gffil^, Hi8^cr>^StcS;^/£gg 

-r^tc*^-^. (1) (iiEospg (2) Oct 5 
to .^,8^^^i^oitay. (2) .^.8^o^{i:tc#i/^ifJ 

S t> ^ < os^>fb:d^^ S Pfl oifeTc ^S:^ 6 , 
(2) 1^ r^;S:f5^5j^j (pca) $:^lJfflLTl^ 

3D^^/u^£r«^L, iiJIft ^ 3 ^kjc^i^i: 

[0 0 0 6] n^<r>mm:h:fi:^'p (z K^^^n^hmm 

5^? ^^o^r^^>K^-rsffio^3g#(^J:5^9£t>*i\ :i 



[0 0 0 7] m<Dmm\zM'rhmL^fi-m.m\^t^±m^^ 

PSii, PC A;d^i^?i05>g?r-fc5fcae>l^, ^£;>^^n'5^^ 

[0 0 0 8] ^^#r-li. At^lgt^SD^T^y^SriR^-r 

^tiS 3D^7^/ui:lE-^Lrffi<7>]ll«^]RS|-r'5o 3D 
^'r'/H^ . 6 4 0 X 6 4 0 <D:kM<D 

(point) (7>3DMS{^;tJPx.r, 

[0 0 0 9] mib(?^S^gll, i^M<r>m<D^v'ji^^iRM 

[0 0 10] z<DXo^£mw:<Di-o<Di;^.mm\tm^m^ 

(query) (Clol^T. JgjlifJtCJR^ ^ tlfclgO 3 D ^ v^/U 

^ Sfc -r 6 ^ -r / u ^ B o * 1 6 fc i^>60 M r* -5 o 
[0011] r:ix*:^;S;-rSfci6(c(^, ^ML?ttttili 
/j^b/^i^#< (75KSi^^r>6o -iKtwl:^. (quer 
y photograph) ^ tltzi^m<Ol^mt:^^ < . 
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[0012] r:(7>K^(-*5i^r, .qa^$r^v^/Hc:SP,-g^-r 
[0 0 13] 1) fig^{c*5{j-siS(7)7jf-"X:d^^^^n 
[0 0 14] 2) RP^tw*5t+SfiP?^i)^*^^ixSo 

[0 0 15] 3) f—^^—:^\^<D^^y'M:L$^ 
LT, lfe|5g (1) 5:U« (2) X^'^\^1^7f.^::^RXJ^mm 

[0 0 16] 4) mSimx%\-%^tltL\^>^^):^^<D^ 

x\ m^\z.mhB:<iB:m,\^x\.^^h(otmM.^ti^o 
[0 0 17] :itih±x<Dmm\t. m.^<Dmm&mt^^ 

[0018] 

Z.tXh^. L.t^\^f^t^h. 0P^I^^6O'ltat^oi/Nri:J 
[0 0 19] t£^*S*S{c^s^fei^. ®«iefeW.^.S:?b-m 

^ {^>-<j\^h<Dm^^mA) ^m<^txmm^t.ir 

5feJcS?< w^lcJ:or, _bi^(7:)S[5& (2) RU? (3) 4r 
So 2o(7>S«fc(^^ (^i|:tl^. :?^ttg.tP*tt^) cof^# 

^/T^L, 3o(DS»i^^n^'ti#. #Ru«*i^(7>?ta^^ 

:d^#ibnSiS^cocfi(75v^->5^/^60^S:lc, fefiSc^oS (dl 
50 ::^(^i^cl#^^=r ve'zL->$^B#P5 
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[0 0 2 0] i;&oT, ZUm^try"- 

[0 0 2 2] ;*:«|^(7>HlCte(7>i«Jl^, 2Um^i:'f- 
X- ;^ ^ ^ nr 1/ ^ 6 ISSS (7> 3 D ^ffi ^ -T^/KT^ 1 o i: 

Z.tXh^. 

[0 0 2 3 ] *^PJ(7>H{Cfdl(7?g Wl^, 2D®®^£:7'" 
— y^^C-g^tUTl^SlS^tT) 3 D^W^-T/K^ 1 oi: 

[0024] 

^tLmz.mm^fi^mu2^7tm^<^mMtfj:otz.mm 
^>^'r^^n^fitimmi^^^^^tm%\.xmmm^m. 

[0 0 2 5 ] 2^fe7cMia«:1S»co 3»:7n^1i^'X/K7?l 

4r^dt>-5IS:|5g^. tfIl5lgS:(0 3^k7t^ffi^'7^>'^^4#^c^ 
3 ^k7c^S^-ryu;d^4#^(^ 2 ^k7t;]1^^60J[BH ^ ?!e oy^ «r 

[0 0 2 6 ] 2*7ClU<ft^1g»(7> 3»C7C<^ffi^'X/l-0 1 

r>tm^-t^iom(om\<nmW^\z.^\^^X. ttj 
ia2»c7cM^&co&e^o^ffi]^i^^a65>l&pg^:, «-3ik7c 
^S^7^/u{c^Lr, ttll5 2»:7t;ili^&(^(^>y'rt:'f Sflttc 

tit.mm^>^ hif^M.ii^(D^ti^^.\^xmu^mm^m so 
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yU^ik/r(c«lli-r^Si5&^. t1Jla2ife7nll]fi^*:fltlfafiiij 

[0 0 2 7] 2^k7c^i^^fe^:1g1»:co 3^fe7c1^ffi^^yK^i 
f5 2^fe7C®®(7>{flrgXt/f^#^Sr^*!>5SPg^. «-3^fe7c 

- 5 1 S: fi «r Ji^ -r 5 fc d^) t c t> i: S I c n yj: 1^ « 

W:mm(o^^x^h^^<^ y h^mm-r^timz.^m^ 

i:, StlfS3^k7c^'ryi-^^<7>tf^^ixytfp^£:K^^S:i: 
LTffi^L. StJta^JS-rs 3»:7C^-r/i-:6?StJta2^fe7clij 

[0 0 2 8] *:^8^co*-fe. 5:U«-?rto^?T0(?Cf:3&j£Siig«: 
[0 0 2 9] 

W(Dm^\z.mm-^mxh^fi^. X(om^mm'r^v^m:i 
ii6\.^xm\z.^mx^^:ittmm un^So eJiTr-i^j, 

[0 0 3 0] *«8^o:fe-fel^, AoM^v^-c$^-<-j:^tc 
m^. y>^/\^h^Wt\.X^hix^K^m(D6^'&<D^ 

:^m^t^h^^txh^. *^8^(7>*-&i^. :i<Dm^m 
mx^(Dm&i^xf&r) :iL-Dfi^^m^-r^i^mmj::^mx 

[0 0 3 1] ±\z,mnmmzx^\:.^i&(D~-mt\t. 



II 

hm^(r>mmm. (point value) ^^U-ThX^^^O. 
60 /fe'al^P*^* (jointdistribution) $:{i:tS20 

2 D Mta o^ft;-r -5 ® 5g tw ( j- s <o fi 4r ^fiy-r 

[0 0 3 2] 

[ lift 1 1 ^0 

IiY;X) = H(Y)-HiX\Y) 

Xh^. Y\tm2<D^mm^X'hh. I (Y ; X) \Z.X 

^m^tih:i<Dmt. xtY t(om<o:iu^mnMtLx 

[0 0 3 3 ] 
[^2] 

30 

H (X, Y) (^X^t/YOS^f^0#5>*<7?^:^ 
[0 0 3 4 ] titoT, *^P^<75:;^fe(^. 3 0^7^/1-^2 

[0 0 3 5 ] SP.^^^SiJi3tll^n/ci5j?-X^U?,^.5^<;^^(7> 
1^, M/SSUyt€-3D^7"/i-«r1^«S?i: LT{£^L, mm 40 

;^ hifyj-^^<D^^m^tmi^.\.xmm-thz.t\:LX^ 

ffl u T -r I c w ( c ^ b n T ^ -5 - X -c ^ / u 
sr*ij3£-r^o tetT^^j^-rt^, fsiii(^n*pn-f . 

liBCrSi^^'^yKT^iJ^^^d^tf^^n. fD^aua (quality 50 
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measure) ^"S-m-T hitmz. . ih>':?^/K^a:tC J; 19 fi;^ 
-So »Cl^. fpSauai^m^iayS (error measure) t L 
[0 0 3 6 ] .^.^(7>7}^-X(C^Lr. i^^-f Lt>iE5ir*l^ 

\z.iii^)^xmmw^t^^ oxh-:>itt^'h^^xhho 
[0 0 3 7 ] ^^pjtT^^-feii^ko ct 5 t^ji^T-r 

60 

[0 0 3 8 ] a. ^k-^t^, TliELl^J tt7>r* 

[0 0 3 9 ] b . m^m^^^m lt . r^wsj ^^^^ 
) mz,. :^:^mz.\t2^(D^^\^\*^mmt^hh. 

[0 0 4 0] cl. ^ittftT^^-T^/KDffij^SrlfePg (b) 

[0 0 4 1 ] dl. ^O^T'/t-^d^UfStCiELl^titDT-*? 

[0 0 4 2 ] m2(?:>^?i0l^, CnibOg^(7> 2 0t0|&|ig 
[0 0 4 3] c2. h>r7ASr^l8-t--5 

t ^ (ciiiiD'ff uytmtc, t h Ao«./<>^ 

(normal value) (OM'tXhha ) d 2. ^^'^^s/ h 

So 

[0 0 4 4 ] Wcm (b) r-cj. l^pg {2) t br^ft^ 
tL/t±ia^co ^ y -r A tciotj' -5 s^. §g (7?^»:36^ [Hiig ^ n 

L;i»^L/£;&^ib. Ifel© (cl) TM^, /n'^<^^A(7>S 

(5g (3) x»j^^mt^tihui^¥ui^if^noz.t\t^m 
tx^x^mxhh. i'^t>^(Dwm^m (c2) -blv^ (c 

3) r-l^, SD^-x/u^ 2D®»SP.^i:(7:>W(7)— ifeco-sT 
[O 0 4 5]i2^or. pfeS^-r/^t^-^.^. 

m^\z.M'rh\t®<Dtiit>\z,^tih<Dmm^m<DTx 
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[0 0 4 6] s^e<)(cay^^nrt.^st>(/>i^. ^mmt 

mJ^Hlii hJtltij^MM&^W (imputed brightness coe 
fflcient) (OS-^i^-C^So 3 D ^7^yUCOfe^S.iLKS^ 
^fil (reflectance value) ^n^t^g 

[0 0 4 8] R \mj&^(OMi^-M.<DmStti:^^W<0/^ 

[0 0 4 9 ] m^^(Dm.^^^inti^&n. 

[0 0 5 0 ] W.^^titimm^^\^. »:<om^{zx 19 IS 

[0 0 5 1 ] 
[%3] 

[ 0 0 5 2 ] ^/^ICjot^ ^SR, b, l.RXJ^Nt^4-K.h 

[0 0 5 3] mii^ti^^'^'^f/^m^mm(oi(^m^. 

A{c:|o(t (2) i^^t?l oco^sa3®jfe(^, bRXJ^ 

[0 0 5 4] :^^m<o:^m<Djiimmn. ^f&Mh l *n 

[0 0 5 5 ] #^{c*5^^T. «:^3^£:R^^-r5^, »C5C 

[0 0 5 6 ] 
[»4] 

bL^N = I/R 

^(DM^^B (N) . »a{S»:i:(*^o 
[0 0 5 7 ] u>yv :^^<D^. m^3\t»^^tfj:^o 
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[0 0 5 8] 
[»5l 

b/^i^r ^t*^?i9. ^^(T^ffi^o rij 

<om<Dj^7b^hhoo mc^mt^±-r^&\z.n^tirz^x 
w^^tmm^Mz.m%. B?.^F^(^ rij (c^-rsistet 

i/^^^^-S-l^, B (N) "9S^tt^¥i&l^, «5^5fC 

L b , BP,^d^3IBg t- l:J ^ v^/u - ife L /j: i ^ * tc 
ffll^aJtS^v^/i-;&*b*Ti^-5:fc*i>, B (N) m.<om(ry 

[0 0 5 9] '&\%mmu-<p V)\^^mz.-r^wmxtr> 

^ (Gaussian sphere) T?^6o 2\^. Z.<D'^(D^f}^, 

(brightness function) ^^Otj" J: 5 it t^i 
^^tL^. (lightsphere) j W:tmtiC\.^o 

[0 0 6 0 ] ^*r-o^r ^—M.%mRxj^=^J^ 
40 [0 0 6 1 ] mm<D-m\:.Yt. ^^t^tj:^. ^mx\t 

50 1^, .^.?^|g«cIi^r^{,lS{k-ti:-r. ^^zt^O.^^I^;??/ r>;;^ 
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[0 0 6 3] 

/=/?/( AT) 

?»:x<:6(7>^;^t:iMLr, rjg^ (cast shadow) j 

(attached shadow) J t\tKm^iri^. * 

[0 0 6 4 ] mmz.. x^m,m£immx*n. m^^j^^tc^ 

So 

[0 0 6 5] mm^j:mmt^. mmRMi^imi^xhf&K^iL 

/KO 1/ ^-r (C3J^f U T >b 1^^ ft U 1/ \ 

[0 0 6 6 ] rixboPp^Mf^. 7fea^<7>Pp1MSrfi?< i^^M*^ 

[0 0 6 7 ] \^f)^\^/j:t^h. ^mtmmm{:ihKt . mt^ 

[0 0 6 8 ] 

r;ir% sg (N) \t^M^<Dmm&kifi^^^^'ro s 



(9) 4#ia 2001-283222 

16 

g (N) i^fej6S(7>gg»^ ur(7>5ta^{i:S:^-t-o 
[0 0 6 91 »:5t4co3fe^tf^^»5t7(CjSffl-rixl:f»: 

[0 0 7 0 1 
[«8l 

I/R^f(N)-^SgiN)/R 

10 je;d^±i:5o ilBcofill /R(7)^i§fi: LT 

m-»-rs:i^^5-e^SB (N) i£r{£fflLr^mr-^6 
T tf » $ n/c 3t;6^ b CO V y y V m«ie tc S<5 1. t> 

fi^\^f^t^h. :^^m<^^m\z.^^^x\t. z.ti\tm.m^t: 

[0 0 7 1 ] mz.. ^.^\z.^\^x^f^^f^^y'/utmm 
mi^t^h^tzisb. mm^Mt^^^m^iat. b (n) 

[0 0 7 2] :^^mmh\t. :^mm(o:^m<o 2<><omm 
\^70fj:^>-r^mm^^mz.mi^Lx\.^hzt^i[^n-r^. 

t<Dm<7ym^XhK>. (2) #fc'V<7>cp(7>5t^^«:fit 
(lightsphere coefficient value) <DMM^'ScX^ 

40 m^^i^mLx^tmm^n^m-^. i^>^v>'^\z,m 

Xh^^o ^^t^^Sfi: (reflectance multiplier) ii^tj: 

'0<DM'^<D^mm^s<D^mfutm~xh^ . ^#l^■t^ 
>'^/u<omzx ^mm^tit:it:>'<D^ntiEm\z,m-x 

«^or, 2O(7>ayffi(i^^60fp(C*5(j'S^^^t7> 
li. RMS (root mean square) /^t^^^ffiS^ 

5^ (cssD (g^K^tD^p) ^Srigc^-fs:: i:(ciag-r-<# 
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[0 0 7 3 ] *:«?^(^. ^<Dmmi^^mi^<D»m(o 3 

*^^:^rA|c|^. AMWiciiAoiS. M^L<liAco|S 

3Dife^*:i Oi^a^^nSo *:v-;^xAli, 
^fi 2 0 LT 3 Dfe#$r^^ LTt'^ ^^^^/HL 

[0 0 7 4 ] ft;ic(7:)^>^|:i, .^.^Mlfes Oi)v0?,^cofca^) 
tc:*v';^r i^tw4i;^^n^o 3fe^6 0t^, 2DBP,^5 0 
*#ffi^n7t 3D^7"/H 0O^4x^"ixi:tfcSfiSL. ;^t> 

[ 0 0 7 5 ] m2\t. igiCOTt^^:^^— /U6 0«rf$$B 
^^^i^^— /U6 0 1^, ^v^/H 0^£:.^.^Lii^5 0 

o^^-r^o :^Jti^rf^tzit\c. 4 0 

t^T'"^?^^— ;^ 4 o;6^ibife(7:>^7^/n o^'^^tth 

tc, 4^— X^v>^— ;H 2 0;ei^b^v^;H OSlO^S^.^M 
5 0 (C})^f-rS4?— XS? (pose solution) ^#So w 
,^,^iii«5 0^tU«^v^;n oo^i^Ml^;^^!^^ 

5 o^ffli/^T^ro^-x/n o\zM\^xu^\znt>ixx 

[0 0 7 6] ^^^i^zi^—ZUQ 0 O^/U— -3/1^, if'T'^ 

v^^-/H 5 Otcj: i^Mias Otc^Ur^^I^tiSo i^ 
:/^v^:2.— 5 ot:J. 7}?— x^-:;^zL— /n 2 o;5^ib(7> 
^y-JS^^^fl^ 5 0O^^^c:^3^/^r. ^y^/HO^^ 

m-r^o c<^j¥A(^. r/u=^y x^o^(D^?^:d^gMi& 
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^iMi. :&i|JlSI5g(7>B2(7>g^?i^{Cjol^Tli. ^v^/H 0 
Jlt5S?.^lli^S5 0(^Sft#S?,^n-f , ^v^^-/H80 

*a<7>^^a!J«^#x.-5^v"yU7 0 

[0 0 7 7 ] ^nf—^mm.iKr^'m^^. m 3 tc^j^itc 

^-To x-;$^^i&i 6 0 ^^:;K-^<D^nW^m 

*^^<-re>' 2 0 0(7>^^d^ib^S, t> 5 1 0(7)^^^z^ 

20 <D^x<r>mWiWi2 \ OM^. mbcoti^^ 2 0 0 O 1 oco 
^yu h(7>^7^/u-r*i:ib L *N (2) ^(^cr-*>s^^^. 

^nri^5I/R (2) *rff^-rSo ^v^/HOyS^br 
^;o^^^ol^TJK^'e^^N (2 2 0) oMl^, — ^« 

isi 6 ooiEbv^t'^ 2 0 o^m^'r^t'i^\z^m^th 
Mt^^m^fh^fiAz^:^\^x. ^^-^\.^\tmm-r^^t 

tcJ:D. cot'i^2 0 otc:#A^tL^ (2 3 0) . 
[0 0 7 8 ] JEXir-i^. ^f/i^wm^^-^:^t^. 
30 tzX 5 lcftjg(7>^^tc:fci/^r 1 -DiD^'r/UiD^Tbmm^ 

tix\^^^m^m^jih(o t i^XTTii^t^t^. Ui^^m^i^m 

[0 0 7 9] :&*IW/£P^Jilte#tj*':7'n^;;^>Sr^T 
5fltJtC. 1 oco^-x/Hc^-rS^^M* (lightsphere 
result) li. if(7>ftil(?>^7^/U[C^-r-5Sm«rt>i^^S^ b 

[0 0 8 0] iktc, 3fe3*^^:^^— oicoi/^r ^ ibtc 

[0 0 8 1 ] a. R?,^^^t>S< t^§g-rS^v^/^(7>7}?- 
X^lrff^-rSo 
[0 0 8 2] b. S?,^±(7)^tC^jS-r6^7^/UC0®fej» 

[0 0 8 3] c. m^}L<DM.\z.$^^^'r^'^y'/\-<D&.i^m 
50 (r>mf^hio^mm.^^j&-rh. 
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[0 0 8 4] gpglTMi. :i<Dnm(Dt:iisb\zmm'^mtJ: 

D ^T^/u M^-g- ^ tbf^^M^ ^tf^-r ^ /c i^) CD 1 o 
[0 0 8 5] SfjMlll&|ig-.oA;^3i^, BP.^^Mf&Q, ^ffi 

[0 0 8 6] ^niboA;^Xt;«tb;^?4r^fe(ciE?iicgi0j 

[0 0 8 7 1 mM^'^mXz.'r^tL^hXz.. ^a-i.® 

i!S^5:U«*{w3J^fUr 

[0 0 8 8] .^.^M^QIi, ^¥ffiJi{cSi6ibix-5l9« 

[0 0 8 9 ] 
[«9] 

Wmx^^. '^5. ta^Q (p) QLif^^v^^'^^'T 

[0 0 9 0] 3D^v^/UMl:i. ^Sffl(7>i^:/x^— h:«>^P?^ 

[0 0 9 1 ] 
[»1 01 

{/7,|? = (1,2, 
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[0 0 9 2] 7^v^/UKI:iSftSII$T-fc-5o 
[0 0 9 3] 

[S:i 11 

[0094] 
[«1 21 

10 

[0 0 9 5] ^^(D^Sli;^?^ ^^7^yK7>— ^-e*>6o 
tt-f, ;«7^ ^^-r/H^S^^nri/^So ;«7;< ^(co^/^r 

[0 0 9 6 ] 7}?-XT|^, R^P^cDpgWMiil-T?^!? , 

[0 0 9 7 1 -tft^^. 7}?-XTItik(7)«fc5C*:. p i 
&0<q itT^feSA-g-Jc^Lri^B^tcS/:!-?:? i:-rSo 
30 [0 0 9 8] 
[*1 3] 

p ii^3»c7c^'7^/K7?>^r-*?i9 , q 

[0 0 9 9 1 a;fe*5t3-fr^#t^iij^aRi^. ^« 
[0100] 

[?S:i 4] 

R\ R^ 

[0101] 

mi 5] 

/2(^(r(p,))) = r, 
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r-IIIS ^ X. 5 (^^ffi t^3!:^ ft^-r 6 Pi-- CO R 4: ^ I ^ 
[0 10 2] 3D'e^jUM<D^Q i^iDmi&^nin. p 

i jo (t 6 M s (c b:^^ /.t *-fS] srs-r R 3 o ^ 

■5 mffifei^ 1^ ^^tCIc J: I? ff -5 ^: ^ -5 o 
[0103] 
[«1 6] 

[0104] 
[«1 7] 

n = v/ I I V I I 

[0 10 5] ^istci^. ^<<Dm^. p(Dmm<r>i&m. 

[0106] n\tR^[^(D-<^ h/Uf fc^/n*!). ik5t<7> 

[0107] 
[^1 8] 

[0108] 
[«1 9] 

3^®:^S5<:. 'f'^J:t>h. Slckyt^m (3-spac 
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It. ntm^ (origin) ixTi/^ 5 i: btL-S 

nnm^-<^ bMz,Mi^xi^x(Dnjm^j:m<Dmx 
[0 10 9] :i<Dm&i>^mm(Dm^mmtui^m^{^mz 

[Olio] ri^S^.-g:II(c*5^^r, fitefch>-tir&j»^« 

[0111] 

N: 5' 

[0112] 
[»2 1] 

NiK(np,)))^n, 
[0 113] N\t. mm. Q<D^^^tm^^io^inti 

[0 114] 3fe^ryu:=^!;XAIi, sp.^Q, fitafc*:?ii- 

[0 115] B^^tDx^izfi-n-thib-^^mi^wtm'r 

[0116] 
50 [»2 2l 



(13) 
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A: -> R' 

[0117] 
[%2 3] 



[0118] 
[i!»2 4] 



Z>: 



[0119] 
1^2 5] 



AI4. A (n) =D (N"^ (n) ) {C J: IJ ^>lx5 C 

ortJ;<, e*or. n'^ (n) i4m-<o^r-tt:'i< , 

[0120] 
m2 6] 

P(«)={p|iV(/;) = «} 
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[0121] 

:1C1T% # (P (n) ) 1^, (n) (^l^t^. ffi 

(measure) ) ^(D^CO^X* 

[0 12 2] L;6^L/^:65ib, gia6*)tS^co»'&{ct^. 

3 D ^-r^uT^- ^ <DiE^& t ^ titi:^m t 

{^t/ui^1^X<DA (n) m~-<D'^>'>^/i-<0?^ib^tb± 
[0123] 

[ifi:2 8] 



/(p) = A{Nip))Rip) = DO?)i?(p) = / = Q{p) 



[0 12 4]^-f, m&mm-<'^^ bJi^l^-hf^ab^o 40 
[0125] 

[©:2 9] 



5Cd^fiSti:L;:?l^2 5}'(7> 1) cO±C0j*j^n(7>i^f.|wgg/il^;&?^ 

[0126] ^r. Mnx. ny. n 

<^mb, R?^C0RSr-*)^ x-y ¥ffi±--(0^^<*<7> 

hin^W'm<r>M^xh^t^K.^o 

[0127] 
3 0] 

0^:c<l and 0^y<\ 
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[0 12 8] :Lti^mn-r^:^mi^»^<omK>xh^o m 

iE:^Ji^Sij, i, j=l, 2, m. (C^>iiJ-rSo -E 

[0129] 
[Sfc 3 1 1 

(z-l)/m^p^<i7m 

[0130] 
[»3 2] 

(7-l)/m^p^<>/m 
[0131] iktc^^5>iE:fe-?gSij:a^ rt-^j 

fy^/rj/ T-^5i:^itb, ±fS(7>^S:5t3 lilU^S 2 

[0 13 2] z,<D'&m^^m\^x . m—<D^<^y h 

(i. j ) 1^. lk<OX.0\Z.^^^mmn\Z,^\.X^}^^ 

[0133] 
IWS 3] 

n'=:[rt+(U,0)]/2 

x^. Pyt^^-tlp'PtCn'y^^ffiL, IE;^?1?S:^^^*-^S 

3 2\z^i^t^x iRXf] ^^n-r^. ::Ltih<D a , j) 
J^SI^. S*6^/.t*^#JtIltc^LTt:':/^^^d^)^e nix 
h\t:^C^::^^±X~mti:^mxn^j:^'':z,t\z.m^'r-<^ 

xh^t^. m^mi&^x\t~mxh^:^^h. :i(Dz,t\t 
mmz,\tmmxntj^\^\ 

[0 13 4] ^r, r/u=^yxAii, HP^^Mtfecoii?^^- 

X^h^ mitc, r/i-^y XAi^^t:*>'|;i^Lrv^— ^ 

(;)2o(DXig, -r^j^f^^mm^t. z,:i^x\zf^x^m 

-r:i^(c{*or, €-^il^^p^c;fc^,^r, ryu=(^yx^iiS 
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D (p) -Q (p) /R (p) coffl^rtf^L, 

mi: (i, j ) #ioti'vic:;tJDx.6o r (i. 
i) I^IS5C3 is.u«3 2(nti§orfe;^N (p) (Drnfi-h 

^) o hi::, r/u::/yXA(:j (i, j) #gOt'>'(C^ 

rttli. ±a^(7)B (n) r-fc6»B (i, j ) 
[0 13 5] I^ISlcl^. SX±mm UfcJ: 5tc, ±(75tf» 

[0 13 6] nti^r-coi: - ^, ^^m<7:>:^m^. 

mt \^xi^m-r^mm\z.mi.xmmL^it^ 

20 [0137] 3t^v=^-^$^«itB ( i . j ) ik^m Lr, 

(cggurisi^is^tiSo Rco«-^p^c^o^/^r, r;u=t^j 

:^^MtM^hi^-^^m^mN\^(DmmN (p) Srl^l^f 
5. 5{c<^SLytN (p) (7>ffl^>efflLr, r/u 

=^yxy.i^, m^3iRU3 2^^fflLr^is-r-5*^ 

i^^>' (i, j) ^tf»L. MB (i, i) ^SrCl^fSo 
^fe|cr/u=^y XA|^ife5<:^£rti-»L. *:^»SJ: t^^^ 

[0 13 8] 

[S:3 4] 

/(p) = /?(p)5a7) 

m^(ommm<D^tbtMi'r^tmit>x(}^i&<D trv- 

^-fS. ^JitoT, ^tt5l9t^tfF5flSB* (p) d^^ffi^ti 
40 So 4iFai^, teiSiN (p) coM(cS<5^,^T^.^6o (i. 

(p) :6^^^tiS;6W^gE*aT-*>-5;6^ib, ffiPfl^n/cBSfc 

ip) icpj^-r5yi:*:>tc, B (i, j) osi^-r-sM^ 

[0139] 

[tS 35] 

/(p) = /?(p)B'(p) 

50 JJttcP^Ei^ S^®tgiQi:itlii^nfc-g-fi)tIiifiK I opa 
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[0 14 0] ^;ir\ ^t^o^asr^ffi-rsryu^i^y X 

(^-^^n-S^rtOD (p) m\z,^\^^X(DV :^ ht^i^l^^ 
rrrM:i5>»v (i. j) ttftl^UTi/NSo 

[0 14 1] 5J^m$r^£ffl-r5®10^J15T-|;i, ^^El^ 
[0142] 

[«:3 6] 

[0 1 4 3] ^@>^n-t;;^|z:{%«F^n7tffi|ft^C (i, 
[0144] 

[«:3 7] 

(OiO(7>^ijT-*>Stci^^-f . fdl(^^< co;brfe:d^m*e;^^<t 
[0 1 4 5 ] *^B^(7>;b-ffil^. C:?^u ^^A^fg^U^C 

[0146] 'mmz.m^^ixtL7^mm<r>:^m<D'&m^m 

[0 14 7] 1. 6 4 0 X 6 4 0(7)fi¥«S4:^-r-51ii^ 
RU^^'T^/KcMUT. h A(7:>fcde>t?^3 2 X 

3 2<@(7>t'>'(7>*&^:&^^<®lf^-r6r i!i^*iJ§gLfco 2 

4 X 2 4f@(Otf>'>bS<«tg^£:«^-r-5o t-^coSfcli, 
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v:tyi:^'r^o A^mm<r>mmt^W'^\.x^m^t\.^it. 

[0 14 8] 2. t'>lc^Lr^(>;^^(DS*5>i2^;^^«r{S 

[0 14 9] 3. t ;^ h A • t'X^M^itO^^v^/^ 
[0 15 0] 4. -7 hffi^^o%)^$:tC^bT. ® 

(Df'tn^^ih^ (convolution) T-fcSo ^CO/^t.^^^-g'tC 

^mz.u>^^)>^^'iioiy:;kT-MC'^\*^X. Z,<DtLtL 

^^^^(D^¥k\z.x,^ . mf^^mmt\^x<onm,<onhfi^ 
^t^m^it^iri^xh^Oo :^^m<r>iom\z,^y^'^x\^. % 

[0 15 1] 5. ^n^f-^mm^^Wrn-r^timzm^ 

*i>Ec. S^^^t^»{cAi^St^I^c, S^^>65S:t-5-<# 
-r5;ii:<>r-#, ^=efMz,^\i^x w^wm-ttiltx 

5^ ggfltii, ^StD^T^/KT^-g-^u^-^j^y :x:^^^cs-:$u^'c, 
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[0 15 2] 6. mm::m.mKki\t. ^mf-^tmn 

t^h^o Z,<DXof^M\t^&R& (intensity sc 

ale) m-^x. 3t^ff»{c^ 

[0 15 3] ^^m(D^m^. *a^^iMi, 

mm\cx^:^m\z,m\^xi!kmm^ht^^'ro 
[0 15 4] 1. ^i^m&m\zx^:^m\:^m'r^±^tm 

s j^; CI ^ L T ffl ^ "5J ^ s fl: t CI tf » ^ :d ^ ^ t \ 
[0 15 5] 2, ^^m<D:^m\t. ^^5feft^ff^cJ:s:J^fe 

[0 15 6] 3. *:^8^(7:>:3^fel*ft!i(7>:;^&J: ti^^r- 
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:^^^(Dm^^^^t^-rz.t. ifeiMi. @^-<^ h/i^<Dx 

^zti>^xt^o 

[0 15 7] 4. *:^8^(7):fe-feli:, a5>6^S?:5^{£>BT-^ 
^''y:^TJ^-^<Dl^mt^^^xh^. m'^(Oitisb 

[0 15 8] 5. ^^m(0:^mt. 7f^^OS#t^7^/KC 

[0 15 9] 6. m:i. mn^tiitsi 

Mm7'-i^\zmm<DMm^^^\^xtzt\^xh. 

[0160] :^mm<o:^m\t. ^^«tcSSi^r*fc 19 . :km 
offS^ii^.Mi: L/j^i/>:tie). 1 ofS-i 0 offiF(7)tf®3 
^ h^^Ur (;5^o, I? ^) ^^IS^tuS-i^^tt 

30 ^^'f)\^(r:>i^m^^-^-<-:^\:L^\^X\%^-K<r>Vc%^ 

[0161] if-%^<Dums:%mrmtn^hn^\><r> 

1^ t ^ K 8^ b ^ij L ^cIE 51 /.t Ji^ 5t { c PS ^ i^ S t> O 1 ^ 

[llffioffim?tSfc§B] 

[lil 1 1 i^m^<r>^m<rim.^MX^^. 

So 

[13 3] mz\z.7^\^tL%n'f-^m'^^7^'tmmmx^ 

So 
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imi] 




10 3D«titC 





20 









30 







50 JRMm 




70 -ftSflt 




•Na>t:>o4)i=i/R$f9A 



50 MABft 



160 




180 




70 



[133] 



200 e> ^ *»f'-*fllft 




220 



\ 7, 

^ ^210 KM ' 

200 tr> 



(72) J 



08540, :7'y>':^h>', -f>"7='-<^>' 



F<5^ — A(#^) 5B057 BA02 CAOl CA08 CA12 CA16 
CD14 CD17 CE16 DAll DB02 
DB03 DB06 DB09 DC08 DC23 
DC25 DC33 
5L096 AA02 AA09 BA03 DA02 FA33 
FA37 GA41 JA09 



